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$H$ Hilbert , $C$ $H$ . $C$ $C$
$T$ $C$ $C$ $x,$ $y\in C$
$\Vert Tx-Ty||\leq\Vert x-y\Vert$
, $F(T)$ $\{x\in C:x=Tx\}$ .
, ,
, . ,
$[$ 1, 20, 22, 23, 25, 26, 27, 28, 31 $]$
. Nakajo-Takahashi $[$ 18 $]$
, , ,
.
$\{\begin{array}{l}x_{1}=x\in C,y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n},C_{n}=\{z\in C:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},Q_{n}=\{z\in C:\langle x_{n}-z, x_{1}-x_{n}\rangle\geq 0\},x_{n+1}=P_{C_{\hslash}\cap Q_{B}}(x), n=1,2, \ldots,\end{array}$
$P_{C_{n}\cap Q_{n}}$ $H$ $C_{n}$ $Q_{n}$ $([$ 16, 21, 24$]$ $)$ . $[$2 $]$
, .
, Nakajo-Takahashi [18] , Takahashi-Takeuchi-Kubota [30]
, :
$\{\begin{array}{l}x_{0}=x\in C, C_{1}=C, x_{1}=P_{C_{1}}x_{0}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})Tx_{n},C_{n+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z||\},x_{n+1}=P_{C_{n+1}}(x_{0}), n=1,2, \ldots,\end{array}$
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$P_{C_{n}}$ $H$ $C_{n}$ .
, Matsushita-Takahashi [17], Nakajo-Takahashi $[$ 18$]$ , Takahashi-Takeuchi-
Kubota [30] , ,
well-definedness . ,
, $($ [3] $)$ .
.
2.
, $H$ Hilbert , $x_{n}arrow x$ $\{x_{n}\}$ $x$
, $\lim_{narrow\infty}x_{n}=x$ $x_{n}$ $x$ . $\mathbb{R}$ $\mathbb{R}^{+}$ ,
, . $\mathbb{N}$
.
$S_{1}=\{v\in H:\Vert v\Vert=1\}$ . $C$ $H$ . ,
$x\in H$ ,
$\Vert x-x_{0}\Vert=\min_{y\in C}\Vert x-y\Vert$
$C$
$x_{0}$ . , $P_{C}x=x_{0}$ $P_{C}$ $H$
$C$ . $x$ $H$ $u$ $C$ . , $u=P_{C}x$
$\langle u-y,$ $x-u\rangle\geq 0$ (1)
$y\in C$ ([29] ).
, $S$ , $B(S)$ $S$ Banach
, supremum-norm . , $X$ $B(S)$ . ,
$s\in S$ $f\in B(S)$ , $\ell_{s}f\in B(S)$
$(l_{s}f)(t)=f(s+t)$ , $t\in S$
. $l_{s}^{*}$ $l_{\iota}$ . $\mu\in X^{*}$ , $\mu$( $\mu$ $f\in X$
, $\mu(f)$ $\mu_{t}(f(t))$ $\int f(t)d\mu(t)$ . $X$ 1 , $X$
$\mu$ $\Vert\mu\Vert=\mu(1)=1$ $X$ mean . $X$
$l_{f}$ -invariant , $\ell$ $(X)\subset X$ $s\in S$
. , $s\in S$ $f\in X$ $\mu(\ell_{\iota}f)=\mu(f)$ , $X$
mean $\mu$ invariant . $s\in S$ , point evaluation $\delta_{s}$ $\delta_{s}(f)=f(s)$
$f\in B(S)$ . point evaluations
$S$ finite mean . $S$ finite mean $B(S)$ 1
$X$ mean .
$C$ Hilbert $H$ . $f$ $S$ $H$ ,
$\{f(x):t\in S\}$ . $X$ $B(S)$
1 $\in X$ $s\in S$ $\ell_{s}$-invariant , $y\in H$
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, $t\mapsto\langle f(t),$ $y\rangle$ $X$ . , $X$ mean $\mu$
$\langle f_{\mu},$ $y\rangle=\mu_{s}\langle f(s),$ $y\rangle$ $y\in H$ $f_{\mu}\in C$ ([25, 10]).
$C$ Hilbert $H$ . $C$ $C$ $S=$
$\{T(s):s\in S\}$ (i),(ii) , $S=\{T(s):s\in S\}$ $C$
.
(i) $T(s+t)=T(s)T(t)$ $t,$ $s\in S$ ;
(ii) $\Vert T(s)x-T(s)y\Vert\leq\Vert x-y\Vert$ $x,$ $y\in C$ $s\in S$ .
, $F(S)1$ $\{T(s):s\in S\}$ , $F(S)= \bigcap_{s\in S}F(T(s))$ .
$C$ Hilbert $H$ . $S=\{T(t):t\in S\}$ $C$
$F(S)$ . $x\in C$ $\{T(t)x:t\in S\}$
. $X$ $B(S)$ $1\in X$
$s\in S$ $\ell_{s}$ -invariant , $x\in C$ $y\in H$ ,
$t\mapsto\langle T(t)x,$ $y)$ $X$ . $x$ $C$ . , $X$ mean $\mu$
$\langle T_{\mu}x,$ $y\rangle=\mu_{s}\langle T(s)x,$ $y\rangle$ $y\in H$ $T_{\mu}$ : $Carrow C$
([25, 10]). , $C$ $C$ $x\in F(S)$
$T_{\mu}x=x$ .
3.
, hybrid method ([18]), shrinking projection method ([30])
.
, [2] hybrid method
Nakajo-Takahashi [18] , Hilbert
, .
Theorem 3.1 ([2]). $C$ Hilbert $H$ . $S$
, $S=\{T(t):t\in S\}$ $F(S)\neq\emptyset$ $C$ . $X$ $B(S)$
$1\in X$ $s\in S$ $\ell_{s}$ -invariant , $x\in C$
$y\in H$ , $t\mapsto\langle T(t)x,$ $y\rangle$ $X$ . $\{\mu_{n}\}$ $s\in S$
$\lim_{narrow\infty}\Vert\mu_{n}-\ell_{s}^{r}\mu_{n}\Vert=0$ $X$ means . , $\{T_{\mu_{n}}\}$
$x\in C$ $y\in H$
$\langle T_{\mu_{n}}x,$ $y\rangle=(\mu_{n})_{t}\langle T(t)x,$ $y\rangle$
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$C$ . $\{\alpha_{n}\}$ $a\in(0,1)$ $0\leq\alpha_{n}\leq$
$a$ $(n\in \mathbb{N})$ . $\{x_{n}\}$ :
$\{\begin{array}{l}x_{1}=x\in C,y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})T_{\mu_{n}}x_{n},C_{n}=\{z\in C:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},Q_{n}=\{\sim r\in C:\langle x_{n}-z, x_{1}-x_{n}\rangle\geq 0\},x_{n+1}=P_{C_{n}\cap Q_{n}}(x) (n\in \mathbb{N}),\end{array}$
$P_{C_{n}\cap Q_{n}}$ $H$ $C_{n}\cap Q_{n}$ . $\{x_{n}\}$ $P_{F(S)}(x_{1})$
.
([30, 3]).
Theorem 3.2 ([3]). $C$ Hilbert $H$ . $S$
, $S=\{T(t):t\in S\}$ $F(S)\neq\emptyset$ $C$ . $X$ $B(S)$
$1\in X$ $s\in S$ $\ell_{s}$ -invariant , $x\in C$
$y\in H$ , $t\mapsto\langle T(t)x,$ $y\rangle$ $X$ . $\{\mu_{n}\}$ $s\in S$
$\lim_{narrow\infty}||\mu_{n}-\ell_{\theta}^{*}\mu_{n}$ Il $=0$ $X$ means $\sigma$) . , $\{T_{\mu_{n}}\}$
$x\in C$ $y\in H$
$\langle T_{\mu_{n}}x,$ $y\rangle=(\mu_{n})_{t}\langle T(t)x,$ $y\rangle$
$C$ . $\{\alpha_{n}\}$ $a\in(0,1)$ $0\leq\alpha_{n}\leq$
$a$ $(n\in \mathbb{N})$ . $x_{0}=x$ $C$ , $C_{1}=C,$ $x_{1}=P_{C_{1}}x_{0}$
, $\{x_{n}\}$ :
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})T_{\mu_{n}}x_{n},C_{n+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},x_{n+1}=P_{C_{n+1}}(x) (n\in \mathbb{N}),\end{array}$
$P_{C_{h}\cap Q_{n}}$ $H$ $C_{n}\cap Q_{n}$ . $\{x_{n}\}$ $P_{F(S)}(x_{0})$
.
4.






Theorem 4.1. $C$ Hilbert $H$ . $S$ ,
$S=\{T(t):t\in S\}$ $C$ . $X$ $B(S)$ $1\in X$
$s\in S$ $\ell_{\epsilon}arrow invariant$ , $x\in C$ $y\in H$ , $t\mapsto\langle T(t)x,$ $y\rangle$
$X$ . $\{\mu_{n}\}$ $s\in S$ $\lim_{narrow\infty}||\mu_{n}-P_{s}^{*}\mu_{n}\Vert=0$
$X$ finite means . $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$
. $x_{0}=x$ $C$ , $C_{1}=C,$ $xi=P_{C_{1}}x$ , $\{x_{n}\}$
:
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})T_{\mu_{\mathfrak{n}}}x_{n},C_{n+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},x_{n+1}=P_{C_{n+1}}(x_{0}) (n\in \mathbb{N})\end{array}$ (2)
$P_{C_{n}}$ $H$ $C_{n}$ . $\{x_{n}\}$ well-defined .
, (2) $F(S)\neq\emptyset$
.
Theorem 4.2. $C$ Hilbert $H$ . $S$ ,
$S=\{T(t):t\in S\}$ $C$ . $X$ $B(S)$ $1\in X$
$s\in S$ $\ell_{s}$ -invariant , $x\in C$ $y\in H$ , $t\mapsto\langle T(t)x,y\rangle$
$X$ . $\{\mu_{n}\}$ $s\in S$ $\lim_{narrow\infty}\Vert\mu_{n}-\ell;\mu_{n}\Vert=0$
$X$ finite means . $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$ ,
$\varliminf_{narrow\infty}\alpha_{n}<1$ . $x_{0}=x$ $C$ , $C_{1}=C,$ $x_{1}=P_{C_{1}}x$
, $\{x_{n}\}$ :
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})T_{\mu_{n}}x_{n},C_{n+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},x_{n+1}=P_{C_{n\dashv- 1}}(x_{0}) (n\in \mathbb{N})\end{array}$
$P_{C_{n}}$ $H$ $C_{n}$ . $\{x_{n}\}$
$F(S)\neq\emptyset$ .
.
Theorem 4.3. $C$ Hilbert $H$ . $S$ ,
$S=\{T(t):t\in S\}$ $C$ . $X$ $B(S)$ $1\in X$
$s\in S$ $l_{s}$-invariant , $x\in C$ $y\in H$ , $t\mapsto\langle T(t)x,y\rangle$
$X$ . $\{\mu_{n}\}$ $s\in S$ $\lim_{narrow\infty}\Vert\mu_{n}-\ell_{l}^{*}\mu_{n}\Vert=0$
$X$ finite means . $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$ ,
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$narrow\infty\infty\alpha_{n}<1$ . $\{x$ :
$\{\begin{array}{l}x_{1}=x\in C,y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})T_{\mu_{n}}x_{n},C_{n}=\{z\in C:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},Q_{n}=\{z\in C:\langle x_{n}-z, x_{1}-x_{n}\rangle\geq 0\},x_{n+1}=P_{C_{\hslash}\cap Q_{n}}(x_{1}) (n\in \mathbb{N}),\end{array}$
$P_{C_{\hslash}\cap Q_{n}}$ $H$ $C_{n}\cap Q_{n}$ . $\{x_{n}\}$
$F(S)\neq\emptyset$ .
Theorem 4.2 .
Theorem 4.4. $C$ Hilbert $H$ . $S$ ,
$S=\{T(t):t\in S\}$ $C$ . $X$ $B(S)$ $1\in X$
$s\in S$ $f_{\epsilon}$ -invariant , $x\in C$ $y\in H$ , $t\mapsto\langle T(t)x,y\rangle$
$X$ . $\{\mu_{n}\}$ $s\in S$ $\lim_{narrow\infty}\Vert\mu_{n}-\ell_{s}^{*}\mu_{n}\Vert=0$
$X$ finite means . $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$ ,
$\varliminf_{narrow\infty}\alpha_{n}<1$ . $x_{0}=x$ $C$ , $C_{1}=C,$ $xi=P_{C_{1}}x$
, $\{x_{n}\}$ .
$\{\begin{array}{l}C_{n+1}=\{z\in C_{n}:\Vert T_{\mu_{n}}x_{n}-z\Vert\leq\Vert x_{n}-z||\},x_{n+1}=P_{C_{n+1}}(x_{0}) (n\in \mathbb{N})\end{array}$
$P_{C_{n}}$ $H$ $C_{n}$ . $\{x_{n}\}$
$F(S)\neq\emptyset$ .
Theorem43 .
Theorem 4.5. $C$ Hilbert $H$ . $S$ ,
$S=\{T(t): t\in S\}$ $C$ . $X$ $B(S)$ $1\in X$
$s\in S$ $\ell_{s}$ -invariant , $x\in C$ $y\in H$ , $t\mapsto\langle T(t)x,$ $y\rangle$
$X$ . $\{\mu_{n}\}$ $s\in S$ $\lim_{narrow\infty}||\mu_{n}-\ell_{s}^{*}\mu_{n}||=0$
$X$ finite means . $\{x_{n}\}$ :
$\{\begin{array}{l}x_{1}=x\in C,C_{n}=\{z\in C:\Vert T_{\mu_{n}}x_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},Q_{n}=\{z\in C:\langle x-z, x-x_{n}\rangle\geq 0\},x_{n+1}=P_{C1_{n}\cap Q_{n}}(x) (n\in \mathbb{N})\end{array}$




Theorem4.1, 4.2 ([29] ).
, $C$ Hilbert $H$ .
Theorem 5.1. $T$ $C$ $C$ , $x_{0}=x$ $C$ . $\{\alpha_{n}\}$
$0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$ . $C_{1}=C,$ $x_{1}=P_{C_{1}}x_{0}$ , $\{x$
:
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})\frac{1}{n}\sum_{:=1}^{n}T^{\cdot}x_{n}C_{n+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},x_{n+1}=P_{C_{n+1}}(x_{0}) (n\in \mathbb{N})\end{array}$
$P_{C_{n}}$ $H$ $C_{n}$ . $\{x_{n}\}$ well-defined .
, $\{\alpha_{n}\}$ $\varliminf_{narrow\infty}\alpha_{n}<1$ $\{x_{n}\}$
$F(T)\neq\emptyset$ .
Theorem 5.2. $T$ $C$ $C$ , $x_{0}=x$ $C$ .
$\{q_{n_{t}m}$ : $n,$ $m\in \mathbb{N}\}$ $q_{n,m}\geq 0,$ $\sum_{m=0}^{\infty}q_{n,m}=1$ $n\in \mathbb{N}$ ,
$\lim_{n}\sum_{m=0}^{\infty}|q_{n_{1}m+1}-q_{n,m}|=0$ . $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$
. $C_{1}=C,$ $x_{1}=P_{C_{1}}x_{0}$ , $\{x_{n}\}$
:
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})\sum_{m=0}^{\infty}q_{n,m}T^{m}x_{n}C_{n+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{\mathfrak{n}}-z\Vert\},x_{n+1}=P_{C_{n+1}}(x_{0}) (n\in \mathbb{N})\end{array}$
$P_{C_{n}}$ $H$ $C_{n}$ . $\{x_{n}\}$ well-defined .
, $\{\alpha_{n}\}$ $\varliminf_{narrow\infty}\alpha_{n}<1$ $\{x_{n}\}$
$F(T)\neq\emptyset$ .
Theorem 5.3. $U,T$ $C$ $C$ $UT=TU$ , $x_{0}=x$ $C$
. $\{\alpha_{n}\}$ $0\leq\alpha_{n}\leq 1$ $(n\in \mathbb{N})$ . $C_{1}=C,$ $xi=P_{C_{1}}x_{0}$
, $\{x_{n}\}$ :
$\{\begin{array}{l}y_{n}=\alpha_{n}x_{n}+(1-\alpha_{n})\frac{1}{(n+1)^{2}}\sum_{1,j=0}^{n}T^{i}U^{j}x_{n}C_{\mathfrak{n}+1}=\{z\in C_{n}:\Vert y_{n}-z\Vert\leq\Vert x_{n}-z\Vert\},x_{n+1}=P_{C_{n+1}}(x_{0}) (n\in \mathbb{N})\end{array}$
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$P_{C_{\hslash}}$ $H$ $C_{n}$ . $\{x_{n}\}$ well-defined .
, $\{\alpha_{n}\}$ $\varliminf_{narrow\infty}\alpha_{n}<1$ $\{x_{n}\}$
$F(T)\cap F(U)\neq\emptyset$ .
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